cent Tween + 2 per cent bovine serum albumin and bound antibody was detected using a biotinylated anti-sheep immunoglobin G followed by horseradish peroxidase labelled protein G. Serial dilutions of reference sera (negative, weakly positive and strongly positive) were assayed to define the sensitivity of the ELISA. In the blind trial all sera were tested in duplicate on three separate occasions at dilutions of 1/10 and 1/50. Control wells in the ELISA were coated with control antigens (irrelevant GST fusion protein) protein to avoid detection of any antibodies which may have been cross reactive with other components in the rec-gag fusion protein preparation. ELISA readings were recorded by optical density (OD) 405 on an automated ELISA reader. The average netto extinctions (NE405) of controls and samples were calculated from the OD readings. A weak positive sera was used as a reference positive and results compared to this. Readings of less than 60 per cent of the weak positive were regarded as negative. Many negative sera gave values of 20 per cent of the weak reference positive or less.
The results of titrations with sets of reference negative sera, reference weak positive sera and strongly positive sera are shown in Fig  1. These results show that none of the negative sera gave OD readings above background at any dilution. Both weak positives and strong positives were clearly positive in the ELISA and both groups of sera could be diluted to 1/100 before losing activity. AGID strong positives had a greater titre than AGID weak sera but at low dilutions it was not possible to discriminate between these AGID groups.
Having established the sensitivity of the ELISA 100 unknown sera were then tested at two dilutions and in triplicate on both rec-gag and control antigen. The results were scored as +/-based on the OD readings compared to control antigen and with known positives and negatives included in the assay. These results were then reported to CVL and the results decoded and compared to the CVL AGID result. Of the 100 sera tested, 98 were correctly identified as either positive or negative. The two sera giving uncertain negative or doubtful readings were retested and confirmed negative. This was in agreement with the CVL AGID test. Thus from this blind control assay with a randomised collection of positive and negative sera the ELISA gave 100 per cent concordance with the AGID test (Table 1) .
These results confirm two important points on MVV serodiagnosis. First, the MVV recombinant ELISA using rec-gag as antigen can be used with confidence to detect MVV status with field sera drawn from naturally infected sheep. Importantly, the rec-gag ELISA did not give any false positive readings with the reference negative sera at any dilution. Secondly, the ELISA can be used at serum dilutions of up to 1/100 thus establishing that it has excellent sensitivity as well as specificity with field sera. This has been previously established for field situations in the USA (Keen and others 1995) .
MVV is an endemic disease which could be eradicated with rapid and sensitive serological testing such as that offered by this ELISA. The sensitivity of the assay implies that for flock monitoring the ELISA may allow the detection of recent infections (for example in screening young lambs from 40 to 60 days after infection). Furthermore, the detection of antibody at high dilutions suggests that sera could be pooled at least in batches of five to 10 for testing. This would produce considerable savings in test fees thus making the ELISA a viable option for whole flock monitoring or large commercial or breeding flocks. In the commercial sheep sector especially, the level of MVV infection is thought to be considerable and far higher than in pedigree flocks. Eradication of MVV remains an urgent priority since, in 1994, the incidence of flocks having 1 per cent of MVV infected animals was estimated to be about 3 per cent (Gibson and Dawson 1994 (Smith and Sherman 1994) . Bacterial culture of faeces is still the most widely accepted laboratory technique for antemortem diagnosis.
An organic sheep farmer with a flock of 56 Texel x Zwartbles crossbred ewes, with a long history of wasting and diarrhoea in both adult sheep and lambs, presented a five-month-old lamb for necropsy at the Animal Health Service. At postmortem examination the lamb was emaciated with a chronic catarrhal pneumonia of the right apical lobes. The consistency of the ruminal contents was reduced. The small intestine was distended with reduced consistency of the contents. The mesenteric lymph nodes were moderately enlarged. Microscopically, lymphoplasmacellular enteritis was diagnosed with focal accumulation of macrophages in the jejunum and ileum and small granulomas in the colonic mucosa. In addition, microphages were present in the mesenteric lymph nodes. Samples from the ileum tested negative by Ziehl-Neelsen staining. At parasitological examination more than 5000 (tricho)strongylides eggs per gram of faeces (epg) were found. From a pooled sample of jejunum, ileum and ileocaecal lymph nodes M paratuberculosis was cultured and found to be positive in five weeks using a conventional culture technique (Smith and Williams 1953) . Ten colony forming units (cfu) were found in 3 g of this pooled sample. This culture was sent to the Institute for Animal Science and Health (ID-DLO) in Lelystad for reconfirmation. The strain identity was further confirmed by its mycobactin dependence, classical biochemistry and by M paratuberculosisspecific polymerase chain reaction, using IS900 specific oligonucleotides (Moss and others 1992) .
Five months later, another two lambs were presented to the Animal Health Service for necropsy. These lambs were one year old, but appeared much younger. They showed signs of diarrhoea and were in a very poor condition. Before they were euthanased two faecal samples were taken from each animal at a week's interval for bacteriological culture. M paratuberculosis was cultured again from one of these samples but only after 34 weeks incubation and only one cfu was found in 3 g of faeces, indicating an early stage of infection.
At necropsy both animals were in a poor condition. One animal showed focal catarrhal pneumonia and had a slight chronic abomastitis. Moreover, this animal also had footrot in both front legs and in one hindleg. The other animal had slightly enlarged mesenteric lymph nodes and mesenterial oedema. Samples of ileum from both animals were negative by Ziehl-Neelsen staining. Microscopically, slight chronic enteritis was found in both animals. Both had more than 5000 (tricho)strongylides epg. One animal also had to 50 to 100 Nematodirus epg. M paratuberculosis could not be cultured from pooled samples of jejunum, ileum and ileocaecal lymph nodes from either of these animals.
Although the Ziehl-Neelsen staining of samples of the ileum was negative in the five-month-old lamb, the lymphoplasmacellular enteritis with focal accumulation of macrophages in the jejunum and ileum and small granulomas in the colonic mucosa is indicative of Johne's disease. The chronic enteritis in the two oneyear-old lambs is not indicative of Johne's disease although M paratuberculosis was cultured from the faeces of one of these lambs. The profuse diarrhoea in all three lambs, which is not a feature of clinical disease in sheep, was probably caused by the heavy infestation with endoparasites. This 
